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Afnen4inents to the Claims 

Please amend Claims 109. 1 11, 12U 145-151, 154-159, 162-169, and 176-178. Please 
add new Claim(s) 187-191. The Claim Listing below will replace all prior versions of the claims 
in the application: 

1-108 (Canceled) 

109. (Cmremly Amended) A method of monitoring damage at a fastener comprising: 

mounting respective spatially periodic field eddy-cxroent sensors to a test substrate 
at both ends of a fastener; and 

sensing response of the tes( substrate to a magnetic field imposed by the eddy- 
Currem s e nso r sensors . 

110. (Canceled) 

111. (Currently Amended) A method as claimed in Claim [[ 1 06]] 109 where the damage is in 
the form of a crack. 

J 12, (Previously Presented) A method for monitoring damage at a fasxener comprising: 

mounting at least two eddy-current sensor arrays on a tesi substrate around 

respective fasteners; 

connecting drive and sense conductors of the eddy-current sensors v/iih a single 

cable to a data acquisition system; and 

sensing response of the test substrate to a magnetic field imposed by the 

eddy-current sensors. 

1 13. (Original) A method as claimed in Claim 1 12 where the each sensor provides a separate 
output. 
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1 14. (Original) A metbod as claimed in Claim 1 13 where the output is an absolute propeny 
measuremeni. 

115. (Previously Presented) A method as claimed in Claim 161 where sense conductors of 
pairs of sensing elements are coimected together to provide a differential measurement. 

U6, (Original) A method as claimed in Claim 1 12 where separate drive comiections are made 
to each sensor, 

1 1 7. (Original) A method as claimed in Claim 1 16 where the sense conductors are connected 
together to provide a common output connection. 

1 1 8. (Original) A method as claimed in Claim 1 12 where the drive conductors are connected 
together to provide a common drive signal. 

119. (Original) A method as claimed in Claim 1 1 8 w^acre the sense conductors are connected 
together to provide a common output cotmection. 

120. (Canceled) 

12L (Currently Amended) A method as claimed in Claim [[120]] 162 where the su p po r t 
xua te iial test substrate withstands compressive loads. 

122-144 (Canceled) 

145. (Currently Amended) A method as claim e d in Clmm 107, wh cng ihc s e nsor isr for 
monitoring damage at a fastener comprising: 

mounting a Spatially periodic field eddy-cuirent sensor array to a test substrate 
imdef the l^ead of a fastener: and 
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sensing response o f ihe test substrate to a magnetic field imposed bv Th^ 
eddv-current sensor ^f ra y . 

] 46. (Currently Amended) A method 4!> tloim e d Ui Cl4iui 107, whsi e iuuniturinM damag e 
comprisua for performing fatigue testing at a fasieper comprising: 

mounting an eddv current sensor array to a test substrate uq4gr the head of a 
fastener, ^ud 

sepsing response of t]\e |est substrate to a magnetic field impose^ the 
eddy-cmrent sepsor array . 


1 47. (Currently Amended) A method ^ claimed in Claim 108, where d^ scnsoi is of 
g^oniToring damage ai a fastener con^prising; 

mounting a spatially periodic field eddy-current sex>sor array to a structure near a 
fastener, the sensor being mounted between layers of t|ie structure anached >y t}ie 
fastener: and 

sensing response of the test substrate to a magpetic field imposed by the 
eddy-cuirent sensor yray . 

1 48. (Curremly Amended) A method 4S Udimcd in Claim 108, wh e r e ih c ^U ' uctuxe is of 

monitoring damage at a fastepe^ pQfPprising : 

mounting a spatially periodic field eddy-curreqt scqsor array to a lesi coupo n, the 
sepsor beipg moimted between layers of t|ie test coupon attached by the f^^eper; and 

sc psing fcsponse of the test coupon to a magnetic fie^d imposed by ihe 
eddy-current sensor array . 

149. (Currently Amended) A method as- claim e d in Claim t08, wbeie moni t omae damag e 
ee mp r i3iC$ for perfonping fatigue testing at a fastener coipprisipg: 

mounting an ed4y ct^ry^nt ^ensor array to a test substrate under the head of a 
fas^:enef ; apd 
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sensing response of the test substrate to a magnetic field imposed by the 
e44y-curreiit sensor ar^y . 

1 50. (Currently Amended) A method as dairo e d m Claim lOB of momtoring damage at a 
fastener coipprising: 

mounting a spatially periodic field eddv-carrent sensor array wfa er e ifa e e ddv 
cmiem &en&oi has to a sirucmre near a fastener, t)ie sensor ^ay being moi4nte4 between 
layers of tl>e structiye attached by the fastener: and 

sensing response of t^e ^est substyate to a magnetic field imposed by the 
eddy-curreni sensor array> each e^dy-c^trirent sensor having at least two drive conductors 
and the cwrent ch<mg e j> changing direction in at least one conductor. 

151. (Currently Amended) A method ^ tlmxx t d in ClaimlQS of monUorjng 4^age ^t a 
fastener comprising: 

mounting a spatially periodic field eddy-current sensor afray \o ^ sp-ucture near a 
fastener, the sensor being n)oppte4 between layers of the structure aty^ hed bv the 
fastener: 

set^sing response of the test substpite ;o a magnetic field imposed bv the 
gddy-current sensor: : furth er c o m p rismi ? and 

calibrating each sense element by adjusting the response to an appropriate level. 

1 52. (Previously Prtrsented) A method as claimed in Claim 1 5 1 where the calibration inyolves 
placing th^: sensor on the test material and measuring the response of each sense element. 

153. (Previously Pi^sented) A method as claimed in Claim 152 where the calibration fonher 
involves a second response measurement tor each sense element with a nonconductive 
material placed between the sensor and the test material, 

1 54. (Currently Amended) A method as claimed in Claim 1 52 where wherein the calibration 
includes varying the temperature of the test material. 
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1 55. (Currenily Amended) A method its eUim e U m Claim 108, of monitoring c^amage at ^ 
fastener comprising: 

mQuniing ^ spatially peqodic fie|4 e4c|y'CHiTen^ sepsor ^rra\ to ^ structure near a 
fastener, wh ere th e the sensor beipg mounted beiween |avers of the struciuf e attached by 
the fastener; and 

sepsina response of ;hc test substrate to a magnetic fiel^ imposed by the 
cd^y-current sensor array, eac|i eddy corrent sensor hss having ^ periodic magnetic field 
produced by linear segments of the drive winding. 

1 56. (Currently Amended) A method as claim e d in Claim IQB wheie the e ddy 
faze of )nonitoring cjaniage at ^ f^s^ener coir^ppsing: 

mounting an eddv-c|iiTent sensor array to a structure ne ar a fastcne^, the sensor 
beiqg pioiy^ted between layers of the structure attached bv the fastener; and 

set>5ing response of ^l^e test subs trate to a magnetic field impose^ by the 
eddv-cuirent sensor array, the sensor array havjng a magnetic field produced by a drive 
winding formed fix>ra concentric circies conductors within the same plane . 

157. (Currently Amended) A method as claimed in Claim [[108]] 148 [[where]] wherein the 
sensor is thin and conforms to the shape of the structure. 

158. (Currently Amended) A method as claimed in Claim [[108]] 148 [[where]] wherein the 
sensor is mounted using an adhesive. 

1 59. (Currently Amended) A method as claimed in Claim [[ 1 08]] 148 [[wrbere]] wherein the 
sensor is mounted by pressing the sensor against the surface of the structure and using 
pre$sure to bold the sensor in place, the pressure being provided by an opposing surface 
whose shape matches the shape of the structure. 

160. (Previously Presented) A method as claimed in Claim 145 where at least one sensor is a 
circular spatially periodic field sensor. 
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161. (Previously Presented) A method as claimed in Claim 1 12 where the drive conductors of 
at least two sensors are connecied in series. 

162. (Currently Amended) A method as i;l4iro c jin Cioint 120, wh e i c the cJd>-i.uiTcm semm 
is for inQnitQring damage at a fastener comprising: 

fnounting a spatially periodic field eddy cunent sensor artav with a cvlindrical 

su ppop maierial shaped in the forpi of ^ vyas}ier; 

mounting the cylindrical support to a test substrate iir^^^r a if^tener head: and 
sensirvg response of the test su^s^^te ]o ^ magnetic field imposed bv the 

eddy-current sensor , 

163. (Curremly Amended) A method as claimed in Claim [[107]] 14^ where the sensor fijither 
comprises a drive having at least two conductors where the current changes direction in at 
least one condiu^Cor. 

164. (Cmremly Amended) A method as claimed in Claim [[107]] 145 where at least one 
sensing element is placed in an area likely to see damage and at least one sensing element 
is placed in an area unlikely to see damage. 

165. (Currently Amended) A method as claim e d in Cldhn 1Q7 wh e re th e for pioyiitQrjpp 
di^p^ftge under \\ic head of a fastener comprising: 

mounting an eddv cunent sei^sor afy^y to ^ ^st substrate under the head of a 
fastener with sense elements zrrc located at different radial distances from the fastener 
centeri^Q4 

sensing response of |he test substrate to a magnetic field in:}pose4 ]>y the 
eddv-current sensors . 
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1 66. (Curremly Amended) A method clmmLii m Clmm 107 whtie t he for monitoring 
damage under the head of a fastener comprjsing: 

mounting an eddv current sensof array to a test substrate under the head of a 
fastener vj}i^ sense elements wrc located at different circumferential positions aroimd the 
fastenerijiid 

se^ :^sjng response of the test substrate to a magnetic fit]d imposed bv the 
eddv-current sensors . 

1 67. (Curremly Amended) A method as claimed hi Claim IQB whexc of monitoying damage at 
a fastener comprising: 

mounting an e4dy-9]4rfent sensor aryay to a structure near a fastener, the sensor 
being mounted between layers of the structure attached by the fastener with at least one 
sensing element [[is]] placed in an area likely to see damage and at least one sensing 
element [[is]] placed in an are^ unlikely to see daraageiand 

sensing response of the test substrate to a magnetic field impose4 by ^hc 
e44y"^^rrent sensors . 

168. (Currently Amended) A method daim c d iu CUim lOB whcxc tltt r ^cn&c dcmuiis arc 
located at diffei c ut ladial distaiKir^ £iom UiL - faslcnc r cemc r . of monitoring damage at a 
fastener comprising: 

mounting an eddy-current sepsof array to a strucmre near a fastener, the sensor 
being rpouptc4 between ^vers of the strucmre attached by ;^e fas teper wi^ sense 
elements located 4^ff€^^P? ^^4^^ distances from the fastener center; and 

sensing response of T^e ;es| subsp^te to a magnetic field imposed by t^e 
eddy-current sensors . 
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1 69. (Currenily Amended) A meihod a& vldiBieJ in Cldifli 108 whexe the of moniioriiig 
damage at a fastener comprising: 

mounting an eddy-current sensor array to a structure near a fastener- the sensor 
beipg piQifnted between javers of the structure attached bv the fastener sense 
elements 9i« located at different circumferential positions around the fastener ; and 

sensing response of the test substrate to a magnetic field imposed bv the 
e4dy-ci^TTent sensors . 

170. (Previously Presented) A method as claimed in Claim 109 where at least one sensing 
elements is placed in an area liJcely to see damage and at least one sensing element is 
placed in an area unlikely to see damage. 

171. (Previously Presented) A method as claimed in Claim 109 where the sense elements are 
located at different radial distances from the fastener center. 

172. (Previously Presented) A method as claimed in Claim 109 where the sense elements are 
located at different circumferential positions around the fastener. 

173. (Previously Presented) A method as claimed in Claim 112 where at least one sensing 
element is placed in an area likely to see damage and at least one sensing element is 
placed in an area unlikely to see damage. 

174. (Previously Presented) A method as claimed in Claim 1 12 where the sense elements are 
located at different radial distances from the fastener center. 

175. (Previously Presented) A method as claimed in Claim 1 12 where the sense elements are 
located at different circumferential positions around the fastener. 
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1 76. (Cunently Amended) A method as cUim e d in Claim 120 wh^n, for monitoring damage at 
a fas^epef coniprjsing : 

mouniing an eddy-ciyyeir^t sensor aq-^v with a cylindrical support mq^erial shaped 
ip form of a washer with ai least one sensing element [[is]] placed in an area likely to 
see damage and at least one sensing element [[is]] placed in an area unlikely to see 
damage; 

moimting t^ie cyligdric^) support to a test substraie under a fastener head: and 
sensinja response of the test substrate to a magnetic field imposed by 
eddv-current sensor array . 

177. (Cuircntly Amended) A method <v> \ Amx n^\ i in CUmi 120 whuni for monitoring damage at 
a fastener comprising: 

mounting an c4dy-c^rrcnt sensor array with a cylindrical support material shaped 
in the form of a washer the sense elements [[are]] being located at different radial 
distances from the fastener center; 

mounting the cvlint^cal support to a test substrate under a fastener head; and 
sensing response of the test substrate to a magnetic field imposed bv the 
eddv-current sensor array. 

1 78. (Currently Amended) A method as cUimi^d m Claim 120 whwic for monitoring damage at 
a fastener comprising: 

mountina a i^ eddv-currept sensor array with a cylindrical support material shaped 
iq ^ washer the sense elements [[are]] being located at different 

circumferential positions aroimd the fastener; 

mounting the cylindrical support to a ^es^ sifbst^te ur^der a fastener hea4; and 
sensing response of the test subsn^te to a magneticJjeLd imposed bv the 
eddv-current sensor array . 
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179. (Previoi^Iy Presented) A method for momioring damage at a fastener comprising: 

mounting at least two eddy-cuirent sensor arrays on a test substrate around 
festeners; 

comn^cxing drive windings of ibe eddy-cuirent sensor arrays in series; and 
sensing a response of the test substrate to a magnetic field imposed by the 
eddy-current sensor arrays. 

180. (Previously Presented) A method as claimed in Claim 179 wherein each sensor has one or 
more sensing elements. 

181. (Previously Presented) A method as claimed in Claim 180 where the response from all of 
the sensing elements are monitored in parallel at essentially the same time. 

182. (Previously Presented) A method as claimed in Claim 179 where the sensors are used lo 
monitor material properties at different locations to detect response changes. 

183. (Previously Presented) A method as claimed in Claim 1 82 where the changes in the 
response are related to damage in material. 

184. (Previously Presented) A method as claimed in Claim 182 where the response is used to 
detect the initiation of a crack. 

185. (Previously Presented) A method as claimed in Claim 1 82 where the response is used to 
monitor the growth of a crack. 

1 86. (Previously Presented) A method as claimed in Claim 182 where the response is used to 
estimate the length of a crack- 

1 87. (New) A method as claimed in Claim 111, wherein an action is taken at a predetermined 
sensor response level. 


PAGE 15/1 8 • RCVD AT 2/412004 3:30:50 PM [Eastern Standard Time] * SVR:USPT0-EFXRF-114 * DNIS:87293fl6 * CS1D:1978 341 0136 * DURATION (mm-ss):05.20 


' Feb-04-04 03:34pm Frora-HBSAR 1978-341-0136 T-487 P. 16/18 F-160 

-12- 

1 88. (New) A method as claimed m Claim 145, wherein the test substrate is a test coupon. 

1 89. (New) A method as claimed in Claim 146, wherein the test substrate is a test coupon- 

190. (New) A method as claimed in Claim 147, wherein the test substrate is a test coupon. 

191 . (New) A method as claimed in Claim 1 56, wherein there is one or more sense elements 
per each conductor. 
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